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Introduction
Cholera is an acute gastrointestinal infection caused by Vibrio cholerae, which are curved aerobic bacilli, which are motile, possessing a polar flagellum [1] . The primary symptoms of cholera are profuse diarrhea and vomiting, after an incubation period of about 2 hours to 5 days [2] . Severe cholera, without treatment, kills about 50% of infected patients [2, 3] . A rapid dipstick test is available to determine the presence of V. cholerae, especially in epidemic situations. Treatment is usually started without or before laboratory confirmation. Stool and swab samples collected in the acute stage of the disease, before antibiotics have been administered, are the most useful specimens for laboratory diagnosis [3] [4] [5] . Although cholera may be life-threatening, prevention of the disease is normally straight forward if proper sanitation practices are followed [6, 7] . The World Health Organization recommends focusing on prevention, preparedness and response to combat the spread of cholera. They also stress the importance of an effective surveillance system for early detection of potential outbreaks [6] . Cholera has continued to be a global threat to public health and a key indicator of lack of social development [8] . Though used to be a common phenomenon worldwide, it is now largely confined to developing and underdeveloped countries, mainly in the tropical and sub-tropical regions [9] . Cholera is endemic in Africa, parts of Asia, the Middle East, South and Central America [6, 10] . Factors that may lead to outbreaks in endemic areas include, wars, civil unrests, flooding, earthquakes, landslide, poor sanitation and improper refuse dumping, open defecation and slumps [7, 11] .
Worldwide, about 1.4-4.3 million cases and 28,000-142,000 deaths per year are due to cholera infection [6, 7] . In 2013, 47 countries reported a total of 129,064 cases of cholera, including 2120 deaths, giving a Case-Fatality Rate (CFR) of 1.63% [7, 10] . These represent a decrease of 47% in the number of cases reported compared to 2012. Cases were reported from all regions of the world, including 22 countries in Africa, 14 in Asia, two in Europe, eight in America, and one from Oceania. Out of the 26 countries that reported deaths from cholera in the same year, 17 were in Africa accounting for 1366 deaths (CFR 2.43%) or 65% of global total [6, 7] . In West Africa, when compared to 2012, the number of cases reported in 2013 showed an important decrease of 80% (from 50,663 to 9765).
Only Nigeria and Togo reported more cases than in 2012 [12, 13] .
In Nigeria, cholera infection is endemic and outbreaks are common [7, 10] . This study aimed to describe the magnitude, pattern and trends of the cholera outbreak that occurred in Kaduna State in 2014 and to give recommendations to relevant authorities for future prevention of its reoccurrence.
Methods
Study setting: Kaduna State lies in the North-West zone of Nigeria. It is home to more than 59 ethnicities with diverse social, cultural and religious inclinations. It has a total human population of 6.067 million [16] . It consists of 23 Local government areas and divided into three senatorial districts (North, Central and South).
The population growth rate was estimated at 3%. The projected population for 2014 was estimated at 7.685 million [16] . Kaduna State has a total of 1580 health facilities scattered across its 23
LGAs. Routine cholera reporting is done through the Integrated [17, 18] . This outbreak had a CFR (3.7%) which seems to follow the same trend of reduction. This can be attributed to increase in public awareness and a relative improvement in hygienic practices and environmental sanitary activities. The World Health Organization (WHO) has defined a case of cholera during an epidemic or outbreak as "a patient aged 5 years or more who develops acute watery diarrhoea, with or without vomiting" [8] . But, the IDSR for cholera had the less than 5years age-group in its reporting forms, which has made the IDSR not in alignment with WHO standards. However, the 2014 cholera outbreak in Kaduna State affected patients mostly below the age of 40 years, while fatalities were proportionately more in the elderly population. This may reflect neglect of affected elderly patients, as this is the age-group that rely on relatives and family members for care. More females were affected than males in this outbreak, and there was a documented cholera outbreak at a girl's secondary school (GGSS Kawo) in Kaduna North LGA. The outbreak occurred between 2 to 11 March, 2014 with high number of cases recorded but no recorded death. These confers with earlier studies which showed that more females get infected because in most settings they (the females) take care of the sick at home, hence are more liable to contract the disease [12, 19] . Fatalities was though seen more in males (about trice more) than in the females. The IDSR record showed only about 1.4% of all patients had stool samples tested using the cholera RDT. This record is however dismally low and need to be improved upon. The cholera outbreak in Kaduna 
What is known about this topic
 Cholera is endemic in most of the sub-saharan Africa subregion;
 Recurrent outbreak of cholera still occurs in Africa.
What this study adds
 A protracted cholera outbreak occurred in Kaduna State, affecting one-third of its LGAs and a considerable number of its populace, with a high case fatality rate.
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